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Yozgat-Yerkoy-Belkavak Koyii Civarindaki Volkanitlerde izlenen Kuvars
ve Ametist Kristallerinde Sivi Kapanim Calismalar

Zeynep Ayan', Nihal Cevik®, Ebru Coskun' ve I. Sénmez Sayili®

" Maden Tetkik ve Arama Genel Miidiirliigii, Maden Analiz ve Teknolojileri Dairesi,
Mineraloji-Petrografi Arastirmalar Koordinatorliigii, 06520 Balgat, Ankara
? Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
06100 Tandogan, Ankara (E-posta: sayili@eng.ankara.edu.tr)

Yozgat-Yerkdy-Belkavak Koyii civarinda yiizeyleyen volkanik kayaglarda yapilan mineralojik,
petrografik ve jeokimyasal g¢aligmalar sonucu andezit (bazaltik andezit ?), killesmis camsi tiif,
riyodasit/dasit ve aglomeralar ayirtlanmstir.

Genellikle kalsedon, yer yer de onlara eslik eden kuvars ve ametistlerden olusan silis damarlari,
andezit, altere andezit, seladonitli alterasyon damarlarin1 ve killesmis camsi tiifleri kesmekte,
aglomeralar i¢inde ise kayag pargalari ile birlikte bulunmaktadir.

Silis olusumlari, K30-60°D dogrultulu kirik ve ¢atlak dolgular1 seklinde geligsmistir. Damarlarin yan
kayaca yakin kesimlerinde kalsedonik bantlarin olustugu goriilmektedir. Onlarin iizerinde 6nce beyaz
kuvars, daha sonra da seffaf kuvars zonu yer almaktadir. Bu zonlarin {istiinde ametist kristalleri
biiyiimiistiir. Ametistlerin iizerinde ise yer yer ikinci seffaf kuvars zonu gelismistir.

Tiim zonlarda sivi kapanim incelemeleri yapilmistir. Sivi kapanimlari boyutlar1 oldukga kiigtiktiir.
Birincil kokenli iki fazli (stvi+gaz) kapanimlar, tek fazli (sivi) ve tek fazli (gaz) kapanimlarla birlikte
goriilmektedir. Ametistlerde agik sisteme ait kanitlar, homojenlesme sicakliklarinin olusum
sicakliklarina denk geldigini gostermektedir. Beyaz kuvars kristalleri 323-272 °C, seffaf kuvarslar ise
280-217 °C sicaklik araliginda olusmuslardir. Bu kuvars olusumlar1 sirasinda tuzluluk yaklasik % 3—5
NaCl esdegeri arasinda degismektedir. Ametistlerin olusumlari sirasinda ¢ozeltilerin sicakliklari 6nce
yikselerek 370-310°C’a ¢ikmus, tuzluluk ise % 4-8 NaCl esdegerine yiikselmistir. Daha sonra
ametistlerin son olusum evresinde ¢ozeltiler 290 °C’dan baglayarak 160 °C’lere dogru sogumus,
tuzluluklarda % 5 ten % 1.73’e dogru azalmistir. En son olusan seffaf kuvarslarin olusum sicakliklar
ise 270—120 °C’ ler arasinda degismekte olup, tuzluluk % 6.88 ile %0 NaCl esdegeri araliginda
Olciilmiistiir. Son evre, silisli ¢ozeltilerin gelisi sirasinda meteorik sularin giderek daha baskin hale
geldigine isaret etmektedir.

Anahtar Sézciikler: Yozgat, kalsedon, kuvars, ametist, s1vi kapanim
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Fluid Inclusion Studies on Quartz and Amethyst Crystals Observed
in Volcanic Rocks around Belkavak Village, Yerkoy-Yozgat, Turkey

Zeynep Ayan', Nihal Cevik®, Ebru Coskun' & 1. Sénmez Sayili®

! Maden Tetkik ve Arama Genel Miidiirliigii, Maden Analiz ve Teknolojileri Dairesi,
Mineraloji-Petrografi Arastirmalar Koordinatorligii, Balgat, TR—06520 Ankara, Tiirkiye
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Based on mineralogical, petrographical and geochemical studies on volcanic rocks cropping out
around Belkavak village, Yerkdy, Yozgat, andesite (basaltic andesite ?), argillized vitric tuff,
rhyodacite / dacite and agglomerates are distinguished.

Siliceous veins, composing of chalcedony zones associated with local quartz and amethyst crystals cut
andesites, altered andesites, alteration veins with celadonite and argillized vitric tuffs, but are found as
pieces together with other volcanic rock fragments in agglomerates.

Siliceous veins fill the craks and fractures of rocks with a general strike of N30—60°E. Chalcedonic
bands are developed at the walls of veins close to host rocks. Over these bands, white quartz and later
transparent quartz zones are grown. Amethyst crystals are observed over the transparent quartz zones.
Secondary transparent quartz zone is developed following amethyst crystals.

The fluid inclusion studies are carried out on the whole zones. The dimensions of the fluid incluisons
are fairly small. Generally, two phase (liquid+gaseous) primary inclusions are observed together with
single phase (liquid) and single phase (gaseous) inclusions. The presence of these assamblages in
ametyst crystals are the evidence of open system, indicaticating that homogenization temperatures are
representing the occurrence temperatures. The white quartz crystals originated at temperatures
between 323 °C and 272 °C, while transparent quartz formed at temperatures between 280—-217 °C.
The salinity of these quartz crystals vary between 3-5 % NaCl equivalent. During the formation of
amethyst crystals, the temperature of the fluids was high at the beginning, around 370-310 °C, and
salinity was between 4-8 % NaCl equivalent. At the final stage of the amethyst occurrences, the
temperature of the fluids was about 290 °C, then cooled down to 160 °C, where salinities decreased
from 5 to 1.73 % NaCl equivalent. The transparent quartz crystals that represent final stage, show
temperatures varying between 270—120 °C and salinities between 6.88—0 % NaCl equivalent. The last
stage is characterized by meteoric water which became more dominant during the mobilization of
siliceous solutions.

Key Words: Yozgat, chalcedony, quartz, amethyst, fluid inclusion
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21. Yiizyilda Olivin ve Tiirkiye’nin Olivin Potansiyeli
Cemile Erarslan', Elif Cevik?, Yiiksel Orgiin' ve Hagim Agrili®

! [stanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Béliimii,
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Ultrabazik ve bazik kayaglarin ana kayag yapici minerali olan olivin, glinimiizde sanayide kullanilan
en dnemli hammaddelerden biri haline gelmistir. Yiiksek refrakter 6zelligi, yliksek sertligi ve degisik
kristal boyutu nedeniyle sanayinin ¢esitli alanlarinda kullanima uygun olan olivin, ilk kez 1930’lu
yillarda refrakter tugla yapiminda kullanilmig, daha sonra demir-¢elik sanayi, asindirici, elektrikli
1sitict ve gevre teknolojileri gibi birgok alanda yaygin olarak kullanilmaya baslanmigtir. 21. yiizyilda
ise basta yiiksek 1stya dayanikli malzeme iiretiminin yani sira ¢evre teknolojilerinde (atik sularin
temizlenmesi, yan iiriin kazanimi, vs.) olivinin daha fazla talep edildigini gérmekteyiz. 1948 yilindan
beri olivin liretmekte olan Norveg 20. yiizyilin sonuna kadar diinya tiretiminin biiyiik bir kismini
(yaklasik % 80) karsilamis ve bu anlamda bir olivin tekeli olmustur. 21. yiizyilda ise Japonya, Ispanya,
Giiney Kore, Cin, Brezilya, A.B.D, Italya ve Isve¢’in yam sira Tiirkiye’de olivin iiretimine ve
ihracatina baslamustir.

Tiirkiye’de olivin iiretim yapilan baslica sahalar: Konya-Beysehir, Bursa-Orhaneli ve Hatay’dir. Bu
iiretimin biiyiik bir kism1 Misir, Sudan, Arnavutluk, Suriye, Veneziiella, Rusya, iran, Giiney Afrika,
Sili ve Peru’ya ihrag etmekte; ¢ok az bir kismi ise i¢ piyasaya verilmektedir. 2008 yili sonu itibariyle
yaklagik 30.000 ton olivinin ihra¢ edildigi, kalanim1 i¢ piyasada tiiketildigi yapilan sozlii
goriismelerden Ogrenilmistir. Zira yukarida verilen {ilkemize ait olivin iiretim, ihracat ve ithalat
rakamlarina dair, resmi kayitlarda herhangi bir bilgiye ulagilamamistir. Bu anlamda az da olsa bilgi
sahibi olunan olivin sahalarindan bir tanesi Bursa-Orhaneli sahasidir. Sahada 1.200 milyar ton rezerv
oldugu, kayacin ortama mineralojik bilesiminin %90’dan fazla olivin, %1—4 serpantin, %1-3 opak
mineraller (kromit, manyetit, pirit) ve %1-2 oraninda kalsit ve klorit gibi ikincil ayrisim {irlinlerinden
meydana geldigi ortaya konmustur. Kimyasal bilesimi %50.2-40.99 MgO, %40.6-34.67 SiO,,
%6.8—13.7 Fe 05, %0.10-0.83 Al Os, %0.35-4.24 Cr,0; olarak belirlenmistir. Bu mineralojik ve
kimyasal bilesimi ile Orhaneli bdlgesi olivinleri diinya standartlarini kargilamaktadir.

Calismada 21. yiizyilda olivinin sanayide hangi alanlarda daha fazla talep edilecegi gerekgeleriyle
tartigilacak, diinyadaki giincel olivin rezerv ve ithalat-ihracat rakamlar1 verilecek, Tiirkiye’nin olivin

potansiyeli ithalat-ihracat rakamlari ile birlikte sunulacaktir.

Anahtar Sézciikler: olivin, ultrabazik, refrakter, Bursa-Orhaneli, Tiirkiye
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In 21™ Century Olivine and Oivine Potential of Turkey
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Today, olivine being the main rock forming mineral of the ultrabasic and basic rocks has become the
most important raw materials for industry. Because of its high refractivity, high hardness and different
crystal size it is favorable to be used in various areas of the industry. First time, in 1930, it is used to
produce refractive brick. Later, it became widely used in many industrial areas like iron-steel industry,
abrasive, heat storage and environmental technologies. In 21st century, on the other hand, it is
demanded more in the environmental technologies in addition to its usage in the production of high
heat resistant material. Norway, as being the olivine producer since 1948, met the large amount of the
world olivine production (80%) until the end of the 20th century and it became the monopoly in
olivine production in this sense. In 21st century, along with Japan, Spain, South Korea, China, Brazil,
USA, Italy, and Sweden, Turkey started to produce and export the olivine.

In Turkey, Konya-Beysehir, Bursa-Orhaneli and Hatay are the places where the most of the olivine is
produced. Large amount of the olivine production is exported to Egypt, Sudan, Albania, Syria,
Venezuela, Russia, Iran, Africa and Peru and remaining very little part of it is given in for the
domestic usage. Towards the end of 2008, based on the person-to-person communications, it has
become known that approximately 30,000 ton of olivine is exported and the remaining is consumed in
domestic marketing. Nevertheless, there isn’t any written record on these numbers for the olivine
production, olivine export and import for Turkey. In exception, Bursa-Orhaneli is one of the areas
where we have some information about olivine reserves. There, it has been determined that there is
about 1,200 billion ton reserve and more than 90% of the rock’s average mineralogical composition is
olivine, 1-4% of its composition is serpantine, 1-3% is opaque minerals like chromite, magnetite,
pyrite and 1-2 % is the secondary decomposition productions like chlorite and calcite. Its chemical
content is found to be 50.2—40.99% of MgO, 0.6—-34.67% of SiO,, 6.8—13.7% of Fe,0;, 0.10—0.83%
of AlLO;, 0.35-4.24% of Cr,O;. With these mineralogical and chemical composition properties,
Orhaneli olivine, therefore, meet the world standards.

In this study, the industrial areas in which the olivine will be most demanded and used, will be argued
on the basis of concrete grounds, the current olivine reserve information and the quantitative numbers
for export and import will be presented, and the olivine potential for Turkey will be shown together
with the export-import information.

Key Words: olivine, ultrabasic, refractory, Bursa-Orhaneli, Turkey
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Kil Tabanh Seramiklerde Faz Olusumu ve Fiziksel Ozellikler
Ustiine Alkali (Na, K) ve Aliminyum (Al) Etkisi

Aydin Aras', Viktor Madai® ve Ferenc Kristaly”
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Yas karigtirma ile hazirlanmis seramik biinyelerde, faz olusumu ve fiziksel etkiler iistiine alkali (K,Na)
ve aliminyum etkisi incelenmistir. Ug degisik recete ile hazirlanan degisik komposizosyondaki
seramik biinyelerde pisme olusan mineralojik faz degisikleri calisilmistir. Preslenerek hazirlanan
biinyeler 1200 °C ve 1400 °C derecelerde pisirimistir. Pismis biinye analizleri XRD ile yapilmistir.
Pisme dayanimlar1 ve E modiilleri pismis biinyelerden ol¢lilmiistiir. Degisik alakali ve Aliminyum
ilaveleri miillitlesme ve fiziksel 6zellikler Uistiinde degisik etkiler yaptig1 gézlenmistir.

Anahtar Sozciikler: alkali, Na, K ve aliminyum, miillitlesme, fiziksel 6zellikler, E modiilii, pisme
dayanimi
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Effect of Alkaline (Na, K) and Alumunious (Al) on Phase Formation
and Physical Properties of Clay Based Ceramics
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The effect of alkaline Na, K and Al on the phase formation and physical properties of development of
clay based ceramics from mixtures activated by wet mixing process, were investigated. Mineralogical
transformations caused by firing, of main three groups different compositions used in the formulation
of ceramic bodies have been studied. Test samples have been prepared by pressing and fired in the
range of 1200 °C and 1600 °C. Analysis of the fired samples was carried out by XRD. Fired strength
and E Modulus were measured from fired bodies. Different alkaline and Al additives demonstrated
different influences on the mullitization behavior and physical development of the clay based
ceramics.

Key Words: alkaline, Na, K and Al, miillitization, physical properties, E modulus, fired strength
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Dogu Karadeniz Bentonitleri’nin Mineralojisi ve Jeokimyasi:
Kavaklar (Ordu) ve Tirebolu (Giresun) Bentonitleri

Emel Abdioglu', Mehmet Arslan' ve Selahattin Kadir®

! Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 61080 Trabzon
(E-posta: abdioglu@ktu.edu.tr)
? Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Bolimii, Meselik Kampiisii,
26480 Eskisehir

Dogu Karadeniz Bolgesi'nde Geg¢ Kretase yasli volkanitler icerisinde yaygin olarak gelisen
bentonitlerden en iyi bilinen ikisi, Kavaklar (Ordu) ve Harsit vadisi boyunca yiizeylenen Tirebolu
(Giresun) yoresi bentonitleridir. Y&re bentonitlerinin ¢evre kayaclari asidik-ortag karakterli olup,
genellikle trakit, trakiandezit, riyolit, riyodasit ve bunlarin piroklastitleridir.

Bentonit 6rneklerinde en bol bulunan kil minerali simektit, daha az oranda ise kaolenittir. Yonlenmis
orneklerin X-1sinlar1 incelemelerinde, (001) yansimas1 Ca simektiti ifade eder sekilde 14.45-15.68A
arasinda degismektedir. Mg ve K’la doyurulmus orneklerdeki incelemeler saf simektitin varligini
isaret eder. by degerleri ve Greene-Kelly test sonuglari incelendiginde simektitlerin genellikle
montmorillonit daha az oranda ise baydellitten olustugu saptanmistir. Kavaklar bentonitlerindeki kil
dis1 mineraller ilksel volkanik kayagtan gelen feldispatlar (sanidin, plajiyoklas), biyotit, pomza ve
ilksel kayacin bozusmasi esnasinda kile eslik eden opal-CT, nadiren kalsit ve klinoptilolit ile temsil
edilir. Tirebolu bentonitlerinde ise kil dis1 mineraller K-feldispat, cam kiymiklari, kuvars, opal-CT,
pomza pargalari, hornblend, pirit, Mn-oksitler, nadiren kalsit ve mordenittir.

Simektitlerin kimyasal analiz sonuglarina gore; simektitler genellikle Ca-simektit olarak
tanimlanmigtir. Ca-simektitlere ilave olarak Na-Ca ve Na simektitler de bulunmaktadir. Kil
fraksiyonunun kimyasal analizine gore, Si ve Al" tetrahedral katyonlar, ALY Mg, Fe, Ti ve nadiren
Mn’nin oktahedral katyonlardir. Tabaka aras1 katyonlar1 ise Ca, Mg, Na ve K olusturmaktadir.

Yore bentonitlerinin durayli izotop degerleri dar bir alanda degisiklik sunar. Kavaklar bentonitlerinin
30 ve 8D degerli sirasiyla %o+22 ile %o+22.4 ve %075 ile %0—96; Tirebolu bentonitlerinin ise
%0125.2 ile %0t28 ve %o—114 ile %o—131’dir. Jeolojik, mineralojik, jeokimyasal ve durayli izotop
caligmalarina gore; Kavaklar ve Tirebolu bentonitlerinin sig denizel bir ortamda, yavas sikisma
hizinda ve yiiksek poroziteye bagli olarak, otojenik olustugu diisiiniilmektedir. Bentonit olusumu,
20-40 °C gibi diistik sicakliklarda, deniz suyu ve az oranda meteorik su karisimi bir sivinin piroklastik
malzemeyi yerli yerinde bozusturmasi ile ger¢eklesmistir.

Anahtar Sozciikler: Dogu Karadeniz, Kavaklar, Tirebolu, bentonit, Ca-simektit, O-D izotoplar1
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Mineralogy and Geochemistry of the Eastern Blacksea Bentonites:
Kavaklar (Ordu) and Tirebolu (Giresun) Bentonite Examples
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In the Eastern Black Sea region, the common bentonites are developed in the Upper Cretaceous aged
volcanic rocks, of these, the Kavaklar (Ordu) bentonites and Tirebolu (Giresun) bentonites outcropped
along the Harsit Valley. The surroundings of these bentonites are intermediate to acidic in composition
and represented by trachyte, trachy-andesite, rhyolite, rhyodacite and their pyroclastic equivalents.

Mostly smectite and rarely kaolinite is common clay minerals in the bentonite samples. In the XRD
studies of the oriented samples, (001) basal reflection of smectite is between 14.45 and 15.68 A,
indicating Ca-smectite. XRD pattern of the Mg- and K-saturated samples exhibit characteristics of the
pure smectite composition. by values and Greene-Kelly test results suggest that smectites are generally
montmorillonite and baydellite in a lesser extend. The Kavaklar bentonites contain volcanogenic
sanidine, plagioclase, biotite and pumice, along with the diagenetic minerals opal-CT, cristobalite and
rare calcite and clinoptilolite. Tirebolu bentonites compose of K-feldspar, glass fragments, quartz,
opal-CT, pumice fragments, hornblende, pyrite, Mn-oxides, rarely calcite and mordenite as non-clay
minerals.

Based on the chemical analysis, smectites are defined as Ca-smectite. In addition to Ca-smectites, Na-
Ca and Na smectites are also described. In the light of chemical analysis of the clay fraction, Si and
Al"Y are tetrahedrally, and NG Mg, Fe, Ti and rarely Mn are octahedrally coordinated cations. Ca,
Mg, Na and K occupy the interlayer position.

The stable isotope values of these bentonites in the region vary in a narrow range. 8'*0 and 8D values
are from +22 to +22.4%o and from —75 to —96%e. for the Kavaklar bentonites; from +25.2 to +28%o0 and
from —114 to —131%o, respectively. Geological and geochemical studies suggest that the Kavaklar and
Tirebolu bentonites were authigenicly formed at shallow marine environment with low burial speed
and high porosity. In situ alteration of pyroclastics was developed at low temperatures as 20—40 °C
with mixtures of meteoric and marine water.

Key Words: Eastern Black Sea, Kavaklar, Tirebolu, bentonite, Ca-smectite, O-D isotopes
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Karaburun Yarimadasi’min Kuzey Kesimindeki Killerin Stratigrafisi,
Sedimentolojisi ve Ekonomik Kullanim Olanaklarinin Arastirilmasi
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Karaburun Yarimadasi’nda ylizeyleyen Neojen yash sedimenter birimler icerisinde ekonomik dneme
sahip kil olusumlarinin Erken Miyosen yasgli Salman formasyonu igerisinde bulunduklari
belirlenmistir. Yarimadanin kuzeybati kesiminde genis yayilim sunan Salman formasyonu, kumtagi-
camurtagi ardalanmasindan olusan Ordovisiyen—Karbonifer yasli Kii¢ilkbahce ve Dikendagi
formasyonlar1 {izerinde uyumsuz konumlu aliiviyal fan/delta istifiyle simgelenir. Yelpazenin
proksimal kesimini olusturan kaba taneli istif {izerine silttasi-cakiltasi ardalanmasindan olusan
yelpazenin distal kesimi yerlesir. Aliiviyal yelpazenin a¢indig1 goliin kiy1 gerisi ¢okelimini yansitan
gastropod kavki kirmtilarinca zengin linyit igerikli silttasi ile karbonat arakatmanlari, yelpazenin distal
kesimini iizerler. Formasyon, yarimadanin kuzey kesiminde yaygin olarak gozlenen Erken Miyosen
yasl Yaylakdy volkanitleri tarafindan iizerlenir. Iki evreli Yaylakdy volkanizmasi, kalkalkali andezit-
bazaltik andezit karakterli lav seviyeleri ile bu seviyeleri birbirinden ayiran ince kiil-lapilli tiif
ardalanmasindan yapili piroklastik c¢okellerden olusur. Salman formasyonu’nu olusturan aliiviyal
yelpazenin distal kesimi, kanal dolgusu, moloz akmasi ve setiistii litofasiyeslerinden yapilidir.
Yelpaze, kanal dolgusu ve setiistii litofasiyeslerinin ardalanmasiyla karakteristik olan sel akmasi
baskin aliiviyal yelpaze olarak tanimlanir. Ekonomik dneme sahip kil olusumlari, yelpazenin setiistii
litofasiyesi igerisinde gozlenir.

Anahtar Sozciikler: Karaburun Yarimadasi, Erken Miyosen, salman formasyonu, aliiviyal fan,
piroklastik, kil olusumu
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The commercially clay formations which are observed in Neogene-age sedimentery units from
northern part of Karaburun Peninsula are known well. It is determined that the clays are found in Early
Miocene age Salman formation. Salman formation occured in alluvial fan/delta environment which is
formed on Ordovisien-Carboniferous age Kiigiikbah¢e and Dikendagi formations are represented by
sandstone-mudstone intercalation and observed widely at the northwestern part of the peninsula. Distal
part of the fan which is represented by siltstone-conglomerate overlies the proximal part of the fan
consists of coarse-grained sequence. The gastropoda’s bivalve pieces-rich siltstone and carbonate
layers which indicate a swamp environment occurs at behind of a lake margin overlie the distal part of
the fan. Depends on this, it is suggested that alluvial fan reachs to a lake environment. Formation is
overlied by Early Miocene age Yaylakoy volcanites which are common observed at the northern part
of the peninsula. Yaylakdy volcanites occur with as different two stages of andesit-basaltic andesite
lavas and pyroclastic deposites consist of ash-lapille sized tuff intercalation which seperate these
stages. Distal part of the fan which occurs Salman formation consist of channel-fill, debris-flow and
overbank lithofacieses. Fan is described as stream-flow dominated fan is characteristic within
intercalation of overbank and channel-fill lithofacieses. The commercially clay formations are
observed in overbank lithofacies of the fan.

Key Words: Karaburun Peninsula, Early Miocene, salman formation, alluvial fan, pyroclastic, clay
formation
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Cimento Hammaddeleri Aranmasi ve Degerlendirilmesinde
Klinker Hesaplarinin Onemi, Dikkat Edilecek Kriterler ve Bilecik,
Erzurum Oltu Yérelerinden Birer Ornek

Abdullah Mete Ozgiiner

Maden Tetkik ve Arama Genel Miidiirliigii, 06520 Balgat, Ankara
( E-posta: meteozguner@yahoo.com)

Klinker hesaplarinin onayindan ge¢cmeyen bir portland ¢imento hammaddeleri arama projesi son
derece biiyiik bir risk altindadir. Cogu zaman ikili, iiglii ve daha fazla hammaddenin harmanlanarak
istenen portland ¢imentosu klinker kimyasal formiiliine ulasilmasi arastirilir. Jeoloji miihendisi,
hammadde arayip bulma siirecinde klinker hesaplarini saglikl bir sekilde kullanmak zorundadir.

Katki maddelerinin kendi aralarinda ikili ve ii¢lii karigimlar olusturulup bunlarin teorik karigim
oranlar1 ve farin, klinker oksit oranlar kire¢ doygunluk modiiline gore hesaplanir. Standart klinker
oksit degerleri arasina giren karisimlar; olumlu kabul edilmekte, bu degerler arasina girmeyen katkilar
iptal edilmektedir. Olumlu bulunan klinker oksit oranlari, modiil formiillerine uygulanip bu
karigimlarin Hidrolik Modiili (HM), Kire¢ Doygunluk Modiilii (KSk), Silikat Modiilii (SM) ve
Aliiminyum Modiilii (AM) degerleri hesaplanir ve modiil standart deger araliklarina giren karigimlarin
klinker oranlar1 kabul edilir.

Cimentonun ana hammaddesi, % 65—75 oraninda kullanilan kiregtagidir, kiltagi, camurtas1 ve esdegeri
litolojiler % 25-30 oraninda kullanilmaktadir. Kirectagt hammaddesinde dolomit bulunmasi veya
ortalama MgO oraninin % 5’1 gecmesi, serbest silika bulunmasi veya biinye silisinin %15’y1 ge¢mesi,
kil veya tras katki maddesi ortalama toplam alkali (Na,O + K,0) oraninin % 2,5’1 gegmesi istenmeyen
durumlardir. Klinker formiiliinde bu oranlara sahip karigimlarin yiizde oranlart ya ilave katki
maddesiyle ayarlanir veya o karisim iptal edilir.

Klinker hesaplarinda kullanilan hammadde 6rneklerinin temsili olabilmesi amaciyla en genig mostralar
boyunca, tabakalanmaya dik yonde oluk 6rnekleri alinmasi ve dgiitiildiikten sonra iyice harmanlanip
ceyreklenmesi gerekmektedir. Bu ana hammaddelerin yeterli rezervde ve homojen 6zellikte olmasi da
onemlidir. Kil ve marn gibi ana katki maddesinin illitik ve zeolitik kil igermesi, nem oraninin % 22’yi
ge¢memesi tercih edilir. Ortalama 1 milyon ton/y1l toplam hammaddeye gereksinim duyan bir ¢imento
fabrikasinin nakliyat masraflar1 hesaplandiginda, fabrikanin kiregtagi rezervi dibinde kurulmasi
Onerilir.

Cok yiiksek CaCOs oranina sahip Orta—Ust Jura Bilecik kiregtasi Fm’nun mermer iiretilmeyen pargali
boliimleri ve grimsi-mavi kiltagi-silttas ardalanmali Ust Kretase Aglasan Fm’nu karisimi klinker
hesaplar1 olumlu sonuglar vermis ve ti¢lincii bir katki maddesine gerek kalmamistir. Bilecik yoresinin
iki 6nemli ¢imento ana hammaddesini olustururlar.

Erzurum Oltu yoresi ve civart Jura—Kretase kirectasi mostralari, genelde %16’dan ¢ok biinye silisi ve
bir miktar da serbest silis igerdigi i¢in ¢imento hammaddesi 6zelligine sahip degildir. Yore Oligosen
kirmiz kiltaglari, aliminyum oksit orani yiiksek ve silika orani nispeten diisiikk olmasiyla ideal ¢gimento
kiltagt hammaddesi 6zelligindedir. Ancak, s6z konusu kiregtasi ve kirmizi kiltasi karigiminin klinker
hesaplar1 olumsuz sonuglar vermistir.

Ideal ¢imento hammaddelerinin tamamini, istenen bir bolgede bulmak tiim diger madencilik

sektorlerinde de gorildiigi gibi, cogu zaman miimkiin degildir. Cogu kez bazi isletme ve teknolojik
sorunlarin da ¢6ziilmesi gerekmektedir.

Anahtar Sézciikler: ¢imento, hammaddeler, klinker hesaplari, kiregtasi, kiltasi, Bilecik, Erzurum-
Oltu
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Importance of Clinker Calculations in Exploration and Evaluation
of Cement Raw Materials and Their Criterions and the Case Studies
in Bilecik and Erzurum Oltu Regions

Abdullah Mete Ozgiiner

Mineral Research and Exploration General Directorate, Balgat,
TR—06520 Ankara, Turkey (E-mail: meteozguner@yahoo.com)

Portland cement raw material exploration project is under a great risk if the raw materials found arent
approved by clinker calculations. Generally, investigations are carried out to reach the clinkers’
chemical formula needed by double, triple and multiple blending of the raw materials. Therefore
geological engineer should know and use the clinker calculations for the cement raw material
exploration.

Double and triple mixture ratios between the raw materials and oxide ratios of the farine and the
clinker are calculated by lime saturation module. The calculated values which enter standard clinker
oxide values are accepted while the others are discarded. For the positive clinker oxide ratios;
Hydrolic Module (HM), Lime Saturation Module (Ksk), Silicate Module (SM) and Aluminium
Module (AM) values of these mixtures are calculated by using their module formulae and those which
enter the standart module value intervals are accepted while the others are not approved.

Limestone comprises 65-75% of the total cement raw materials and clay, mudstone and equivalent
lithologies are used in 25—-30% ratios. Existence of dolomite or MgO more than 5% ratio, occurrence
of free silica or compositional silica more than 15%, total alkaline (Na,O + K,0) of the clay or the
trass more than 2.5% ratio, are the unwanted aspects. Clinker compositions of these ratios are adjusted
to normal value by raw material addition or subtraction and if it is not possible the mixture is
discarded.

It is necessary to get groove samples at right angle to the bedding through the widest outcrop of the
raw material and to grind and blend them before the chemical analyses for the clinker calculations.
The main raw materials should have sufficient reserves and homogeneous properties. It is preferred
that clay and marl raw materials contain illitic and zeolitic clays, their moisture should not pass 22%.
It is also preferred that the cement factory should be built beside limestone reserve with respect to
transportation expences of a decent cement factory which needs 1 million ton/year raw material.

Clinker calculations of the mixture of Middle—Upper Jurassic Bilecik limestone Fm with very high
CaCO3 ratio and Upper Cretaceous Aglasan Formation with greyish-blue claystone-siltstone
alternations gave approved results so that no third additional raw material was needed. They comprise
two important cement raw materials of Bilecik region.

Jurassic—Cretaceous limestones of Erzurum Oltu region and its surroundings have no cement raw
material properties since they generally have more than %16 compositional silica and little free silica.
Oligocene red claystones of the region have ideal cement raw material properties since they have high
aliminium oxide and relatively low silica ratios. But, clinker calculations of the limestone-red
claystone mixtures gave negative and unapproved results.

Generally it is not possible to find all the ideal cement raw materials within the required region which
is also unpracticable in the other mining sectors. In many cases some mining and technological

problems remain to be solved.

Key Words: cement, raw materials, clinker calculations, limestone, claystone, Bilecik, Erzurum-Oltu
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Aydin Bolgesinin Siistas1 Kalitesinde Dumanh ve Renksiz Kuvars Kristalleri
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Tirkiye’nin Aydin Bolgesi, siistast kalitesinde dumanli ve renksiz (kaya kristali) kuvars kristallerinin
(Si0,) en dnemli yataklanma alanmidir. D—B gidisli Biiyiikk Menderes Grabeninin giiney blogunda yer
alan Cine, Karacasu ve Kogarli ilgelerinin daglik alanlarinda bulunan bu kristaller kiiciimsenmeyecek
Olciide bir potansiyele sahip olup, bu boélgelerin orman iiriinlerinden sonraki en degerli dogal
malzemeleridir.

Aydin bolgesinin dumanli ve renksiz kuvars tiirleri, jeolojik olarak Menderes Masifi’nin gnays, leptit
ve sist gibi ana kayalari igerisinde ki bosluklarda kristallesmistir. Bolgede jeolojiksel y1gisim gnayslar
ile baslar, leptitler (cogunlukla kuvars, mikalar ve plajiyoklaslardan olusmus kaya) tarafindan tstlenir
ve sistler ile ylizeylenir. Ancak, bu istif asidik (granit ve granodiyorit) ve bazik (gabro) magmatikler
tarafindan kesilir. Kuvars kristalleri, ince paralel uzun damarlar ve/veya kalin kisa mercekler
igerisinde bulunurlar. Kristaller hidrotermal kosullarda olusmuslardir ve bosluklar igerisinde ¢eperlere
bir uglarindan tutunarak biiylirler. Bunlar biiyiik boyutlara ulasirlar. Menderes Masifinin Aydin
bolgesindeki kuvars damarlari, genellikle dogu-bati ve kuzey-giiney yonlerinde uzanir. Kuzey-giiney
yonlii damarlar daha yasli olup siistasi kalitesinde kuvars kristalleri icermez. Tektonik olaylar
nedeniyle kiriklanmis, ufalanmis ve kirlenmislerdir. Aksine, dogu—bati yonlii biiyiikk olasilikla
Miyosen yagh tansiyon ¢atlaklar1 boyunca yerlesen, postmetamorfik geng kuvars damarlari, diizgiin ve
saydam kuvars kristalleri icerir. Ornekler, genellikle 5—10 cm uzunluklara ve 3—5 cm genisliklere
sahip kristalin yapidadirlar. Bununla beraber, bazilar1 100 cm’lik uzunluga ve 30 cm’lik genislige
ulagsmaktadir. Kristaller genellikle saydam, kismen yarisaydamdir. Ozellikle Cine, Kogarli ve
Karacasu yakinlarinda, dev boyutlu (180 kg’a kadar) kuvars kristali 6rnekleri bulunmustur.

Aydin bolgesindeki kuvars damarlarinin dagilimi ve yapisi, saha ¢aligmalar1 ve sismik arastirmalarla
incelenmistir. Damarlar, genellikle 0.2 den 8 m’lik genislige, 1 den 7 m’lik uzunluga ve 10 dan 30
m’lik derinlige sahiptirler. Lenslerde genellikle 0.5 den 2 m’ye genislige, 3 den 10 m’ye uzunluga ve 3
den 6 m’ye derinlige sahiptir. Aydin bdlgesindeki kuvars kristallerinin tenorii yaklagik 2—6 kg/ton’dur.
Goriliniir ve muhtemel rezervleri de, yaklasik 600.000 tondur. Diinyada kristalin dumanli kuvars
ticareti géz Oniine alindiginda islenebilir nitelikte (renk, saydamlik, biiyiikliik vb) kristalin kuvarslarin
alicilar tarafindan 5.000—20.000 ABD Dolar/ton deger araliginda talep gordiigii bilinmektedir. Buna
gore en diisiik fiyat ton basma 5.000 Dolar goz oniine alindiginda, Aydin bolgesinin isletilebilir siistasi
kalitesindeki kuvars kristal potansiyelinin 3 milyar ABD Dolar1 oldugu tahmin edilebilecektir. ilave
olarak, genelde kristal {iretim sahalarinda siradan kesilebilecek taglar disinda {iretim sirasinda ortaya
cikacak miizelik veya koleksiyonluk niteligindeki (tam kristal sekilli, dev boyutlu vb) dumanlh
kuvarslarin da maddi degerinin ilave bir kaynak oldugu unutulmamali ve toplam degere ilave
edilmelidir. Bununla beraber, bu kristalin kuvars yataklarindan higbirisinde heniiz profesyonel olarak
madencilik yapilmamaktadir. Eger bu yataklar isletilirse, Tirkiye dumanli kuvars icin Diinya
piyasasinda Brezilya’nin rakibi olabilecektir.

Anahtar Sozciikler: dumanl kuvars, dag kristali, siistasi madenciligi, Aydin bolgesi
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Gem Quality Smoky and Colorless Quartz Crystals of Aydin Region
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The Aydin region of Turkey is the most important deposition area of gem quality smoky quartz and
colorless (rock crystal) quartz (SiO,) crystals. These crystals, which found in the mountainous areas of
Cine, Karacasu, and Kogarli districts where located in the south block of the Big Menderes Graben
with E-W trending, have a potential, and they are the most precious natural materials after the forest
yields of this region.

Smoky and colorless species of the Aydin region are geologically crystallized in the pores within the
host rocks such as gneiss, leptite (rock mainly formed from quartz, micas, and plagioclases), and schist
of the Menderes Massif. In the region, geological stowage starts with gneisses at the bottom, overlays
with leptite, and ends with schists on the surface. However, the metamorphic stowage is cut by acidic
(granite and granodiorite) and basic (gabro) magmatics. The quartz crystals are found within thin
parallel long veins and/or thick small lenses. The crystals were occurred in the hydrothermal
conditions, and were grown up as terminated with one side holding on the walls of the pores. These
reach up to larger sizes. The quartz veins in the Aydin region of the Menderes Massif generally run in
east-west and north-south directions. The veins in the north-west direction are older, and not include
gem quality quartz crystals. They were cracked, disintegrated, and been dirtied. Contrarily, the
postmetamorphic younger veins in the east—west direction located thorough the Miocene aged tension
fractures include straight and transparent quartz crystals. The specimens generally are in crystalline
shapes with a length of 5-10 cm, a width of 3 to 5 cm. However, some can reach up to a length of 100
cm and a width of 30 cm. The crystals generally are transparent and partially translucent. Especially,
in the vicinities of Cine, Kogarli, and Karacasu, giant (up to 180 kg) quartz crystal specimens are
present.

The distribution and structure of the quartz veins in the Aydin region were investigated with field
studies and seismic researches. The veins generally have a width of 0.2 to 8 meters, a length of 1 to 7
meters, and a depth of 10 to 30 meters. The lenses also generally have a width of 0.5 to 2 meters, a
length of 3 to 10 meters, and a depth of 3 to 6 meters. The crystal quartz tenor in the Aydin region is
about 2—6 kg per ton. Their visual and possible reserves are about 600.000 tons. It is known that the
suitable for cutting (color, transparency, size etc.) crystalline quartz samples are demanded by the
buyers in ranging 5.000—20.000 US Dollar per ton. According to this, when the lowest value is
considered as 5.000 US dollars per ton, it would be estimated that the exploitable gem quality quartz
crystal potential of the Aydin region are about 3 billion US Dollars. In addition, it should be added to
the potential special and unprecedented single crystals. However, none of these crystalline quartz
deposits has yet been mined professionally. If these deposits are exploited, Turkey could be Brazil’s
competitor on the world market for smoky quartz.

Key Words: smoky quartz, rock crystal, gemstone mining, Aydin region
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Yapi Endiistrisinde Perlit Kullanimi

Khikmet Makhmudov ve Kamalya Samedova

Geology Institute of Azerbaijan National Academy of Sciences, Bakii, Azerbaycan
(E-posta: kamasamedova@yahoo.com)

Calismalarimiz  Azerbaycan perlitlerinin petrol, gida, tarim, kimya ve ¢evre sektorlerinde
kullanilabilecegini ortaya koymustur. Bunlarin disinda perlit insaat sektoriinde hafif al¢i-paneller, ses
ve 1s1 yalitimi saglayan cam yiinii iiretiminde de yaygin olarak kullanilmaktadir. Patlatilmig perlit 1s1
yalitimli ¢imento, tugla, ¢ati kaplamasi, taban bloklari, boya dolgusu, plastic malzeme ve asfalt
iiretiminde de kullanilmaktadir.

Gegen yilki calismamizda belirttigimiz arastirma sonuglarina gore Azerbaycan’mn Kechaldag yoresi
perlitlerinden vernik, macun, kaliteli musamba, astar ve filtre malzemeleri tiretilmistir. Biiyiik panelli
ev yapi sistemlerinde, duvar panelleri icin hafif beton dolgu malzemeleri olarak diger yapay ve dogal
dolgu maddeleri (keramsite-keramsite-perlit-beton) ile perlit kumu karigimi dnerilmektedir.

Gecen yil yiiriitiilen calismalar Azerbaycan perlitlerinin 1s1 yalitim malﬂzemeleri ve degisik amagh
triinlerin {iretilmesinde degerli bir hammadde oldugunu gostermistir. Ozellikle dogal ve patlamig

perlitin kirecin yerini alma potansiyeli deneysel olarak ispatlanmistir.

Anahtar Sézciikler: perlit, yap1 enddistrisi, Azerbaycan
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Use of Perlite in Building Industry
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(E-mail: kamasamedova@yahoo.com)

On the base of our comprehensive research it has been determined that perlites of Azerbaijan can be
used in oil, food, agricultural, chemical branches of industry and also in ecology. Moreover, perlites
are widely used in the building industry for manufacture of lightweight plaster plates, thin glass fibres
with high acoustic and heat isolation.

Circulite perlite is used for production of heatisolating cement, tiles, roofing covers, base of blocks,
colours fillers, plastic materials and asphalt combinations. According to results of our research which
will be marked in paper, during the last years new building materials such as varnish, mastic high-
quality linoleum, battens and also filtering material, etc. have been produced from perlites of
Kechaldag field of Azerbaijan. In large-panel housing building as a filler of light concrete for wall
panels circulite perlite sand is suggested in combinations with other artificial and natural fillers
(keramsite, keramsite-perlite- concrete, etc.).

Research works conducted during recent years have shown that Azerbaijan perlites are valuable raw
for production of high effective heatisolating materials and products for different purposes.

In particular it has experimentally been proved the potential change of chalk by approachable mineral
raw-perlite: both natural and circulite.

Key Words: perlite, building industry, Azerbaijan
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Kirma Agregadaki Tasunu ve Kil Miktar1 Uzerinde Formasyon
Ozelliklerinin Etkisi ve Metilen Mavisi Deneyinin Onemi

Aslihan Kisacik

Toros Mahallesi, 104 Sokak No: 6/B, Cukurova, 01170 Adana
(E-posta: aslhan_ksack@hotmail.com)

Konkasor tesislerindeki isletmeciligin, teknige uygun yapilmamasi, kirma kum igerisindeki ince
madde miktarinin artmasina ve agrega kalitesinin bozulmasina neden olmaktadir. Kirma kumda
kargilagilan problemlerden bir tanesi de ¢okel kaya tabakalari arasinda olabilecek kil bantlarinin,
kirilan kayalardan ayirmadan dogrudan kiricilara verilmesidir. Kirma agrega igerisinde, tag unu olarak
adlandirilan ince malzeme, beton kalitesi tizerinde dogrudan etkilidir.

Beton kalitesi acisindan; basing dayanimi, su emme, rotre ¢atlaklar1 gibi parametreler lizerinde tas unu
olumlu etkiler saglarken kil, betonun fizikomekanik &zelliklerini olumsuz etkiler. Konkasor
tesislerinde ince agrega elek analizlerinde 0.063 mm ‘lik kare gozlii elekten % gegen malzeme ‘ince
madde’ miktarini belirler. Fakat elek analizi sonuglar1 yalniz fiziksel bir tanimlama yapilmasin saglar.
Betona tasunu eklenmesi hem ¢imento ekonomisi hem de beton kalitesi agisindan olumlu etkiler
saglamaktadir. Bu baglamda agrega icerisinde ince madde oraninin fazla olmasi durumunda ince
maddenin mineralojik yapist arastirilmadan agreganin yikanmamasi onemlidir. Yikama, kompasite
yoniinden sonug {iriin olan betonu zayiflatacak ve ekonomik yonden pahali bir iiriin ortaya ¢ikacaktir.
Agrega igerisindeki ince madde kil degilse bu malzemenin agrega igerisinde belli bir oranda
bulunmasinda fayda vardir. ince agrega kalitesi (kil igerigi)’nin belirlenmesinde “metilen mavisi” [TS
EN 933-9] deneyi basit, pratik, ucuz bir yontemdir. Metilen mavisi deney sonuglart 0.063 mm, kare
gozli elekten gecen malzemedeki kil igerigi hakkinda yorum yapmamizi saglar.

Bu calismada Adana cevresinde alt1 farkli agrega ocagindan alinan ve hazir beton santrallerinde
kullanilan ince agregalarin alindig1 ocaklarin formasyon 6zellikleri (6zellikle kil igerigi), kirma-eleme
tesis donanimlari ile 0.063mm’lik kare goz elekten gecen ince madde miktar1 ve metilen mavisi
degerleri belirlenmistir. ince agregalarin alindig1 ocaklarin formasyon 6zellikleri, kirma-eleme tesis
donanimi ile ince madde miktar1 ve metilen mavisi degerleri arasinda karsilagtirmalar yapilmustir.
Ayrica s6z konusu tas ocaklarinda, kirma-eleme tesis donaniminin ince agrega igerisindeki kil
oraninin azaltilmasinda etkili oldugu belirlenmistir.

Anahtar Sozciikler: kirma tas, tas unu, metilen mavisi deneyi, beton

102



62" Geological Kurultai of Turkey, 13—17 April 2009, MTA—Ankara, Tiirkiye

The Effects of Formation Features on Stone Dust in Crushed Aggregate and the
Amount of Clay and the Importance of Methylene Blue Test
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The management in Crushing&Screening Plants is not fulfilled in compliance with related techniques
therefore it causes to increase fine material quantity in the crushed sand and it also causes to decrease
the aggregate quality. One of the problems which is faced in crushed sand is to give the clay layer
which may be between the sedimentary stone beds, to crusher, before do not separate the clay layer
from crushed stones. The fine material which is called as stone dust in crushed aggregate is directly
affects the quality of concrete.

According to the quality of concrete, when the parameters like compressive strength, water absorbing
and shrinkage crack provide positive effects on stone dust, clay affects the physico mechanic
properties of concrete in a negative way. The percent pass material which is examined by using a
0.0063 mm square mesh sieve in fine aggregate sieve analysis at the Crushing&Screening plants
determines the quantity of fine material. But the results of sieve analysis only supply making a
physical description. Adding stone dust to concrete, supply positive effect according to both cement
economy and concrete quality. In this context, if the proportion of fine material in the aggregate is too
much, it is important not to wash the aggregate before research the mineralogical composition of the
fine material. Washing weakens the result product concrete as to compactness and come out an
economically expensive product. If the fine material in the aggregate is not clay, there is advantage of
existing certain amount of this fine material. In the determination of fine aggregate quality (clay
content) methylene blue test is simple, useful and a cheap method. The results of methylene blue test
supply making comments about the clay content in the sieved material which is sieved by using a
0,063mm square mesh sieve.

In this study the quarries’ formation features(clay content), crushing-sieving plant equipment and the
amount of materials which are sieved by using a 0,063mm square mesh sieve and methylene blue test
value were determined according to the fine materials which are taken from six different aggregate
quarries from the region of Adana. A comparison were made between the quarries formation features
from which the fine materials were taken, crushing-sieving plant equipment and the amount of fine
material, and the methylene blue test value. Furthermore, it is determined that in those stone quarries,
crashing-sieving plant equipment is effective to reduce the clay amount in the fine aggregate.

Key Words: aggregate, stone dust, methylene blue test, concrete
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Hafif Agregalarin Uretimi ve Katki Maddelerinin Etkisi Bakimindan
Bazi Irak Killerinin Degerlendirilmesi

Thanoon Abdulrahman ve Eman Kassim

Jeoloji Béliimii, Bilim Koleji, Mosul Universitesi, Irak
(E-posta: tathanoon@yahoo.com)

Hafif agregalar (LWAs) diisiik agirlik ve yiiksek yalitim degerleri nedeniyle dogal yogun agregalar
yerine kullanildiklar1 i¢in 6nemlidirler. Bu malzemenin olasi uygulama alanlar1 6zellikle esas yi1gin
yogunlugu, termal ve akustik, ve sikisma giicii degerleri 6zellikleri, yangin ve don direncine baglidir.
Bu ozelliklere bagli olarak hafif agregalar beton yapi birimleri (blok), yapisal hafif beton, yaliim
dolgusu, catilar, kopriiler vb yapilar icerisinde uygun sisme oranini saglamak i¢in kullanilir.

Hafif agrega olarak diisiiniilen malzemeler ya dogal hammaddelerden 6rnegin siingertasi, tiif, diyatom
vb veya yapay {irlinlerden tiiretilmistir. Seramik {iriinleri ile benzer bir 1s1 iglemine tabi tutulan hafif
agregalar kolay bulunan sedimanter malzemeler 6rnegin kil ve seylden iiretilebilir. Baz1 hammaddeler
yumusamaya ve erimeye bunun yani sira malzemenin gismesine neden olan kimyasal elementler igerir.
Hiicresel yapilar sogutma iiriinii olarak korunur ve iirlinler hafif agrega olarak kullanilabilir.

Irak’da dogal hafif agregalar bulunmaz, bu nedenle, bu galisma yaygin agregalarin liretimi i¢in bazi
killerin degerlendirilmesi ile ilgilidir. Ulkenin kuzeyinde bulunan Musul bdlgesindeki Al-Fatha
formasyon killeri, bat1 kesimindeki demirce zengin Al-Hussayniat ve Duwaikha kaoliniti se¢ilmistir.

Bu malzemelerin onayli kimyasal analizleri silis igerigi, aliimina ve eriyen oksitler olan CaO, MgO,
Fe,0; K,O ve Na,O iceren malzemelerin kabarma yetenegi kendi bilinen araliklari ile uyumlu
degildir. Bu nedenle, bu killerden elde edilen ham karisimin farkli kompozisyonlari ¢ort, silisli kum ve
porselendeki silis ile temsil edilen diizenleyici malzemenin bazilarinin eklenmesi ile hazirlanmustir.
Kabarmanin olugmast igin eklenen organik malzemenin etkileri ve diger eriyikler aragtirilmistir.

Nemli ham karigim yuvarlak sekilli yumrular olarak el yapimi kaliplama yontemi ile
bi¢imlendirilmistir. Bu yuvarlak sekilli malzeme laboratuarda ki elektrik ocaginda kademeli olarak
1050, 1100, 1150 ve 1170 °C’ de yakilir. Bunlar farkli emme zamanlar1 ve oda sicakligina gelene
kadar ani bir soguma asamasindan geg¢mektedirler. Kabarma 431 °C/saat’ lik bir 1s1 oraninda
yapilmaktadir. Sok yakma bu yumrularin patlamasina neden olur. Patlamanin nedeni viskos sivi fazin
olusumundan 6nce bu malzeme iginde gazlarin olusmasidir. Bazi karisimlar icin en iyi sonuglar elde
edilmistir. Bu yakma sonuglari 2 saat i¢in 1150 °C ve 1.5 saat i¢in 1170 °C dir.

Anahtar Sozciikler: hafif agregalar, Al-Fatha Formasyonu, kabarma, eriyik, Irak
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Assessment of Some Iraqi Clays for Making Lightweight
Aggregates and the Effects of Additives

Thanoon Abdulrahman & Eman Kassim
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(E-mail: tathanoon@yahoo.com)

Lightweight aggregates (LW As) are notable instead of traditional natural dense aggregates due to their
low weight and high insulation values. The possible areas of their applications depend essentially on
bulk density, thermal and acoustical properties, fire and frost resistance, and compressive strength
values. Depending on these properties lightweight aggregates are used to provide bulk in concrete
building units (block), structural lightweight concrete, insulating fill, roofs, bridges, etc.

Materials considered as lightweight aggregates are derived either from natural raw materials such as
pumice, tuff, diatomite, etc., or artificially produced. By heat treatment processes similar to those used
with ceramic products, lightweight aggregates can be manufactured from available sedimentary
materials such as clays or shales. Some of the later raw materials contain the chemical elements which
cause the softening and melting as well as the bloating of aggregates. The cellular structure so formed
is retained on cooling and the product may be used as lightweight aggregates.

In Iraq natural lightweight aggregates are not available, hence, this study is concerned with the
assessment of some clays for the production of expanded aggregates. Clays of Al-Fatha Formation
have been chosen from Mosul area in the north of the country as well as kaolinite of Duwaikhla and
Al-Hussayniat iron-rich clay from western part of Iraq.

Chemical analyses of those materials approved that their contents of silica, alumina and fluxing oxides
which include CaO, MgO, Fe,0; K,0 and Na,O are incompatible with their ranges in the materials
known for their bloat ability. Therefore, raw mixes of variable compositions from these clays added to
some of them corrective materials represented by ground silica in the form of chert, silica sand and
porcelains have been prepared. Effects of adding organic materials and other fluxes in order to
promote bloating have also been investigated.

Moisted raw mixes are formed into rounded shape pellets by hand molding. The pellets are fired in a
laboratory electric furnace which is gradually heated to 1050, 1100, 1150 and 1170 °C at different
soaking times and cooled rapidly to room temperature. Bloating is achieved using a thermal rate of
431 °C/hour. Shock firing caused bursting of the pellets owing to the build up of gases within the mass
of the materials before the development of the viscous liquid phase. Best results for some mixes are
obtained when they are fired at 1150 and 1170 °C for 2 and 1.5 hours, respectively.

Key Words: lightweight aggregates, Al-Fatha Formation, bloating, fluxes, Iraq
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Bakacik Koyii (Van) Kiltaslarimin Cimento Hammaddesi
Olarak Kullamlabilirligi

Cetin Yesilova', Pelin Giingor Yesilova',
Tiirker Yakupoglu' ve Veysel Fatih Asma®

! Yiiziincii Yil Universitesi, Jeoloji Miihendisligi Boliimii, 65080 Van
(E-posta: cetinyesilova@yyu.edu.tr)
? Vefa Madencilik, 65100 Van

Bu c¢alisma, Van sehir merkezinin giineyinde bulunan Bakacik koyii c¢evresinde yiizeylenen
kiltaglarinin ¢imento hammaddesi olarak kalitesini degerlendirmek amaciyla yapilmistir.

Inceleme alanmindaki kiltaglari, Van formasyonu olarak adlandirilan Ust Oligosen—Alt Miyosen yash
birim icerisinde kumtaslariyla ardalanmali olarak yiizeylenmektedir. Oncelikle; calisma alanimin
jeolojik haritasi yapilmistir. Daha sonra sistematik olarak 40 adet kiltagi 6rnegi alinmis ve bu
orneklerin kimyasal analizleri Lafarge Cimento Fabrikasinda (Van) yaptirilmistir.

Killerin ¢imento hammaddesi olarak kullanilabilmesi i¢in li¢ 6nemli kriter esas alinmaktadir. Bunlar;
silika modiilli, aliminyum modiilii ve toplam alkali miktaridir. Caligma alanindan alinan kiltasi
orneklerinin kimyasal analiz sonuglar1 degerlendirildiginde, silika modiiliiniin 2,330-2,439 arasinda,
aliminyum modiiliiniin 1,498-1,739 arasinda, toplam alkali miktarmin ise %?2,35-2,58 arasinda
degistigi saptanmistir. Kiltagi 6rneklerinin modiil degerlerinin birbirlerine ¢ok yakin olmasi ¢alisma
alanindaki kiltaglarinin homojen bir yapida oldugunu gdstermektedir. Silika modiil degerlerinin 2,2 ile
2,6 arasinda olmasi, aliiminyum modiil degerlerinin 1,5 ile 2,5 arasinda bulunmasi ve toplam alkali
miktarmin %4’den diisiik degerde olmasi calisma alaninda yiizeylenen kiltaglarinin ¢imento
hammaddesi olarak kullanilabilecek kalitede oldugunu gostermektedir.

Anahtar Sozciikler: ¢imento, kiltasi, Bakacik koyii, Van formasyonu

106



, 13—=17 April 2009, MTA—Ankara, Tiirkiye

Utility of Claystones in Bakacik Village (Van) As Cement Raw Material
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(E-mail: cetinyesilova@yyu.edu.tr)
2 Vefa Madencilik, TR—65100 Van, Tiirkiye

This study was made to determine the quality of claystones that outcrop around Bakacik village that
locate south of Van city center as cement raw material.

The claystones that outcrop in study area alternate with sandstones in Upper Oligecene—Lower
Miocene age Van formation. Firstly, the geological map of study area were made. Later, 40 claystone
samples were collected systematically and chemically analysed in Lafarge Cement Factory (Van).

There are three important criteria for the utility of clays as cement raw metarial. These are;silica
module, aluminium module and total alkalies. When the chemical analyses’ results of clay samples
were evaluated it is shown that silica module values range between 2.33-2.439, aluminium module
values range between 1.498—1.739 and total alkalies range between 2.35-2.58%. Module values of
claystones are very close. Therefore, the claystones of study area are homogeneous. Silica module
values are between 2.2 and 2.6, aluminum module values are between 1.5 and 2.5 and total alkalies are
less than 4%. These values indicate that claystones that outcrup in study area are in quality to be
utilised as cement raw material.

Key Words: cement, claystone, Bakacik village, Van formation
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Karakaya Kompleksi I¢cindeki Giimeli (Ivrindi, Bahkesir) Talk Olusumlarinin
Mineralojik-Jeokimyasal Ozellikleri Ve Kokensel Yorumu (KB Tiirkiye)

Gokhan Biiyiikkahraman, Fazli Coban ve M. Selman Aydogan

Balikesir Universitesi, Jeoloji Miihendisligi Béliimii, 10145 Cagus, Balikesir
(E-posta: gokhanb@balikesir.edu.tr)

Ivrindi (Balikesir) bolgesinde, Karakaya Kompleksi icinde baskin olarak erken Triyas yash pelitik ve
psammitik kayaglardan meydana gelmis olan diisiik dereceli metamorfizma {iriinii kuvars sist, kuvars-
serisit gist, grafit-klorit-kuvars-serisit gist, epidot gist, klorit sist ve grafit sist gibi degisik bilesimli
sistler ile iligkili ¢esitli talk olusumlar1 bulunmaktadir. Bu olusumlar; petrografi, kimyasal analiz, SEM
(Taramal1 Elektron Mikroskobu), XRD (X-Isim1 Difraksiyonu), DTA (Diferansiyel Termal Analiz),
TGA (Termal Gravimetri) ve Infrared (IR) Spektroskopisi gibi farkli analiz metotlariyla incelenmistir.

Petrografi ve XRD verilerine gore talk 6rneklerinin mineral parajenezleri temel olarak; talk, aktinolit,
zoisit, klorit, dolomit, kuvars ve daha az oranda da opak minerallerden (hematit) olugsmaktadir ve
parajenezde yer alan mineraller genel olarak yesilsist fasiyesinde gelisen bolgesel metamorfizmaya
isaret etmektedir.

Talk ve parajenezdeki diger minerallerin morfolojik 6zellikleri SEM ¢aligmalar ile ortaya konmus ve
EDX analizleri ile kimyasal bilesim kismen belirlenmistir. Buna gore 6rnekler tipik talk bilesimini
yansitirken, bunun yaninda igerdikleri yiiksek demir, magnezyum ve krom igerikleri ile de dikkat
¢cekmektedir.

Jeokimyasal olarak, talk olusumlar1 SiO,, MgO ve Fe,O; bakimindan zengin; Al,O; ve CaO
bakimindan ise fakirdir. Ni (1541 ppm), Co (82 ppm) ve Cr (1711 ppm) igeriklerinin oldukga yiiksek
olmasi, talk olusumlarinin serpantinlesmis ultramafik kokenli bir ana kayadan (dunit, harzburjit vb.)
tiiremis olabilecegine isaret etmektedir. Inceleme alani talk olusumlarinin kdkeni, diinyadaki diger
olusumlarla karsilastirilmig ve Orta Kamerun'daki Boumnyebel talklariyla ¢ok benzer karakterde
oldugu sonucuna varilmstir.

Elde edilen verilere gore; so6z konusu talk olusumlar1 ve bunlarin ana kayalari, muhtemelen Kuzeybati
Anadolu’da bulunan Karakaya Kompleksi’'ne ait ofiyolitlere bagl ultramafik kayaglarla ilgilidir ve

bunlarin hidrotermal alterasyonu sonucu olugsmustur.

Anahtar Sozciikler: talk, ultramafik, Karakaya Kompleksi, metamorfizma, Ivrindi, Balikesir, KB
Tiirkiye
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Mineralogical-Geochemical Characteristics and Genetic Implication of Giimeli
(Ivrindi, Balikesir) Talc Occurrences in the Karakaya Complex (NW Turkey)
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Balikesir Universitesi, Jeoloji Miihendisligi Boliimii, Cagus,
TR—10145 Balikesir, Tiirkiye (E-mail: gokhanb@balikesir.edu.tr)

Various talc occurrences are associated with Lower Triassic low-grade schists, pelitic and psammitic
rocks (such as quartz schist, quartz-serizite schist, graphite-chlorite-quartz-serizite schist, epidote
schist, chlorite schist and graphite schist) of the Karakaya Complex near Ivrindi region (Balikesir).
They have been investigated by means of different analytic methods, such as petrography, chemical
analysis, SEM (Scanning Electron Microscope), XRD (X-Ray Diffraction), DTA (Differential Termal
Analysis), TGA (Thermal Gravimetry) and Infrared (IR) Spectroscopy.

Petrography and XRD studies indicate that mineral paragenesis of talc samples is mainly characterized
by talc, actinolite, zoisite, chlorite, dolomite, quartz and in a lesser extent, opaque minerals (hematite).
The minerals paragenesis generally point out a regional metamorphism at greenschist facies.

The morphological properties and chemical compositions of talc and other minerals paragenesis were
determined by means of SEM studies and by EDX analyses, respectively.

The samples reflect typical talc composition and are characterized by relatively high iron, magnesium
and chrome contents.

Geochemically, talc occurrences have high SiO,, MgO, Fe,0; and low Al,O5; and CaO contents. Very
high Ni (1541 ppm), Co (82 ppm) and Cr (1711 ppm) content indicates that talc was derived from
serpentinized mafic or ultramafic rocks (e.g., dunite and harzburgite). Genesis of talc occurrences has
been compared with those in the world, hence, it is concluded that they have very similar
characteristics with Boumnyebel talc occurrences in Central Cameroon.

Elde edilen verilere gore; s6z konusu talk olusumlart ve bunlarin ana kayalari, muhtemelen Kuzeybati
Anadolu’da bulunan Karakaya Kompleksi’'ne ait ofiyolitlere bagli ultramafik kayaglarla ilgilidir ve
bunlarin hidrotermal alterasyonu sonucu olugsmustur.

In respect of obtained data, the studied talc occurrences and their parental rocks are related to
ultramafics and ophiolites of the Karakaya Complex (northwestern Anatolia) and probably should

have been formed by hydrothermal alteration of them.

Key Words: talc, ultramafic, Karakaya Complex, metamorphism, ivrindi, Balikesir, NW Turkey
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